Rabdosia rubescens HEMSL.(Labiatae) has been used for the treatment of cancer and oral infection diseases from ancient times in China.
Rabdosia rubescens HEMSL.(Labiatae) has been used for the treatment of cancer and oral infection diseases from ancient times in China.
2) Although many diterpenoids have been isolated from R. rubescens, 3) no diterpene glycoside has been reported from the constituents of R. rubescens. In the course of our studies on biologically active substances from this plant, we examined the constituents of R. rubescens collected in Henan province (China), and isolated a new diterpene glycoside, together with the known compounds oridonin, 4) ponicidin, 5) and pedalitin. 6, 7) An ethanol extract of dried leaves of R. rubescens was subjected to silica gel column chromatography using chloroform, ethyl acetate, and acetone as eluents; the acetone fraction was concentrated and was further chromatographed on octadecyl silica (ODS) to give a new compound (1), as colorless prisms, mp 239-241°C (methanol-water), [a] ϩ30.1°( cϭ0.33, methanol).
The IR spectrum of 1 indicated the presence of hydroxyl groups (3588, 3302). The quasimolecular ion peak (MϪH) Ϫ at m/z 527 in the negative FAB-MS, together with the elemental analysis, indicated its molecular formula to be C 26 H 40 O 11 . The 1 H-and 13 C-NMR spectra showed the presence of a b-glucoside moiety, which was confirmed by GC analysis of the trimethylsilyl (TMS) derivative of the sugar fraction obtained by the methanolysis of 1. Thus, the aglycone of 1 is concluded to be a diterpene with six oxygens.
Comparisons of the spectral data of 1 with those of oridonin (2) and rabdokaurin C (3) 8) suggested that the aglycone of 1 has the same skeletone as that of 3, i.e., ent-7b,20-epoxy-kaur-16-en-1b,6a,7a,14a,15a-pentanol (enmenol). 9) This assignment was confirmed by detailed analysis of the 1 H-1 H correlation spectroscopy ( 1 H-1 H COSY), heteronuclear multi-quantum coherence (HMQC), and heteronuclear multiple bond connectivity (HMBC) spectra (Fig. 1) .
The linkage position between the glucose and the aglycone was established by the following spectral data. In the 13 C-NMR spectrum, when compared with that of oridonin (2), the signal due to C-1 (d 84.1) shifted to a lower field by 10.3 ppm. The HMBC experiment also showed a long-range correlation between the anomeric proton at d 4.81 and C-1 carbon (Fig. 1) . Accordingly, the b-D-glucopyranosyl moiety is located at C-1 on the aglycone.
The structure including the absolute stereochemistry of 1 was finally confirmed by an X-ray crystallographic analysis. The intensity data were collected on a Rigaku AFC-5R fourcircle diffractometer with graphite-monochromated CuKa radiation using the w-2q scan technique to a maximum 2q value of 119.9°at a scan rate of 6°/min. Of the total of 2328 reflections obtained, 2616 reflections with intensities above 3s level were used for the calculation.
10) The structure was solved by the direct method (MITHRIL). All non-hydrogen atoms were refined anisotropically by full-matrix leastsquares procedure to afford a final R value of 0.05.
11) The result is illustrated in Fig. 2 . Thus the new compound is ent7b,20-epoxy-kaur-16-ene-1b,6a,7a,14a,15a-pentanol 1-Ob-D-glucopyranoside.
Experimental
Unless otherwise noted, the following procedures were adopted. Melting points were determined on a WC-1 melting point apparatus and are uncorrected. IR spectra were taken with a PE-1710 and data are given in cm
Ϫ1
. NMR spectra were measured on a Bruker DPX-400 (400 MHz for 1 H, 100 MHz for 13 C) spectrometer with tetramethylsilane as an internal standard and the chemical shifts are given in d values. FAB-MS spectra were taken with a JEOL JMS-SX 102 spectrometer. Optical rotations were recorded on a WZZ-1 or PE-341 polarimeter. Column chromatography was performed on RP-18 (ODS) for reverse-phase and silica gel for normal phase. For thin layer chromatography (TLC), silica gel 60 F254 (Merk) was used and the spots were developed by spraying 10% H 2 SO 4 and heating the plates until coloration took place.
Extraction and Isolation The air-dried leaves of R. rubescens (1.8 kg) were extracted for 2 weeks with 95% ethanol (30 l) under 40-50°C. Evaporation of the solvent from the extract solution under reduced pressure gave the ethanol extract. The extract was subjected to silica gel column chromatography using chloroform, ethyl acetate, acetone, and chloroformmethanol as eluents, to afford four fractions; the acetone fraction was concentrated and was further chromatographed on ODS with a gradient of H 2 O : 95% EtOH (100 : 0→80 : 20→50 : 50→30 : 70→0 : 100) as eluents to afford 5 fractions. Removal of the solvent under reduced pressure from the H 2 O : 95% EtOH (80 : 20) fraction yielded 320 mg compound 1.
Other known compounds was separated as following. The dried leaves of R. rubescens (2.8 kg) were extracted with 95% EtOH (40 l) as mentioned above. The extract was concentrated to 300 ml of a brown syrup, which was dissolved in 600 ml of acetone and poured into 900 ml of water. The precipitate formed was removed by centrifugation and the supernatant was extracted with ethyl acetate. The ethyl acetate extract was concentrated to dryness and the residue was chromatographed on silica gel column with a mixture of ethyl acetate and chloroform (1 : 1) to yield compound 2 (2.1 g), compound 4 (10.1 g) and compound 5 (125 mg).
Compound 1 3H, s, 19-H), 1.02 (3H, s, 18-H), 1.10 (1H, d, Jϭ6.4 Hz, 5-H), 1.17 (1H, d,  Jϭ13.6 Hz, 3-H), 1.27-1.38 (3H, m, 3, 11, 12-H Methanolysis of Compound 1 A solution of compound 1 (8 mg) in 6% HCl-MeOH (5 ml) was heated under reflux for 1 h and then concentrated to dryness. To the residue, MeOH (2 ml) was added, and removal of the solvent under reduced pressure gave a mixture. The mixture was dissolved in pyridine (4 drops) and silylated with hexamethyldisilazane (4 drops) and trimethylsilyl chloride (2 drops) for 10 min at room temperature. The mixture was centrifuged and the supernatant was directly injected into a GC column and the identification of 
